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(57) Abstract: A needle for spinal anaesthesia, comprising two parts (1, 9), that is, an internal pointed mandrel (9), and an external 
needle (1) having a non cutting point, used for the injection of the anaesthetic. The internal mandrel (9) renders the needle more 
robust and forms part of the needle point (1, 9). 
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Description 

Needle for spinal anaesthesia, having a point with variable configuration 
Technical Field 

The present invention relates to a needle used for subarachnoid anaesthesia, also 
called spinal anaesthesia. 

Background Art 

The subarachnoid anaesthesia consists in injecting a local anaesthetic in the 
subarachnoid space, that is, in the liquor. The drug comes into intimate contact with 
the spinal nerves and acts rapidly, thereby giving rise to a complete and intense ' 
anaesthesia of the corresponding body metameres. 

The advantages of this kind of anaesthesia are due to the simplicity of execution, the 
immediateness of its onset, and to the favourable ratio between the costs and the 
number of benefits thereby obtained 

However, the post-spinal headache represents the most common side effect following 
the liquorrea (loss of liquor) occurring through the hole realised in the dura mater. 
The wider the hole, and the more "frayed" are its boundaries, the greater and longer 
will be the liquorrea and the thereby induced headache. 

Needles having a pencil-like point, - so-called non traumatic needles - , have been 
devised to reduce said secondary effect. These needles are less sharp and tearing 
(lacerating) , and give rise to a hole having a smaller diameter. 
A disadvantage of the non traumatic needles resides however in the fact that the 
needle hole position, which is longitudinally located on the periphery of the needle 
body, in proximity of the point, noticeably influences both the needle resistance and 
the distribution of the anaesthetic. 

In fact, the position of the elongated hole on the needle body, is a critical and "weak" 
feature of the needle, in the eventuality of needle point collisions with the vertebra. 
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Moreover, the elongated form of the hole may sometimes lead to a situation 
according to which, at the time the injection is performed, part of the hole is located 
in the subarachnoid space, and the remaining part in the epidural region. In this 
position, part of the anaesthetic is uselessly and inadvertently injected in the epidural 
region, thereby leading to an insufficient subarachnoid anaesthesia or even making it 
unsuccessful. i 
Particular kinds of needles, known as Whitacre or Sprotte needles, have a laterally 
positioned hole of their points, located on the body of the needle, and therefore 
parallely to the longitudinal axis thereof. 

The resistance of these needles having a conical or ogival point, is insufficient in the 
region of their point, as has been said above. This means that the forces which act 
parallely to the needle body, and which are the reaction forces caused by the body 
tissues to the advancement of the needle, may easily generate a vector which is 
capable of bending the needle at the region of its critical point (that is, the hole). A 
needle which is bent at its point, like a fish-hook, could damage the dura mater, both 
during its advancement or retraction. This may in fact occur when the needle collides 
with a bony structure, or with the supraspinous or interspinous ligament, or the 
ligamentum flavum, which are particularly robust or even "stony". 
Another kind of needle, the classical and traditional Quincke needle, which has a 45° 
inclination of its point hole, is also well-known. Even this needle has the 
disadvantage that its resistance to collisions is very low at its point. 
In fact, its sharp point tears (lacerates) and causes traumas to the dura mater, 
facilitating the occurrence of post-spinal headache. 

The goal of the present invention is to realise a needle for spinal anaesthesia which at 
the same time is non traumatic, has a much higher resistance of the point in 
comparison with prior art needles - for an equal gauge - , and is such as to ensure the 
injection of the whole amount of anaesthetic which must be injected in the liquor. 
In other words, the needle must be safe (avoiding the occurrence of post-spinal 
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headache), resistant, and reliable in order to ensure that the anaesthesia will not fail. 
Disclosure of Invention 

The object of the invention is attained by means of a needle for spinal anaesthesia , 
which is defined as needle with a 'Variable point configuration", and which is 
formed by an external tubular body, or external needle, having an axial bore and a 
conical and non-cutting point, and by an internal mandrel with a substantially 
conical point, said mandrel being introduced inside the axial bore, until it completely 
protrudes with its conical point, beyond the frustoconical point of the external 
needle. 

The needle, formed by said two parts, is pushed inside the body tissues until it passes 
through the dura mater. The axial position of the bore of the external needle, ensures 
that - after having withdrawn the mandrel - the bore of the external needle is located 
entirely inside the liquor. 

The gauge of the needle may also be less than that of conventional needles, since 
during the advancement of the needle the mandrel is inside the external needle, and 
no hole exists, and the resistance at the point will therefore be greater. That is, this 
kind of needle behaves like a solid body having substantially no discontinuity or 
recess, during its advancement in the tissues, and this is the reason of its enhanced 
resistance and versatility. 

The advantages and features of this kind of needle, having a point with a variable 
configuration, will result from the following description of a preferred embodiment 
thereof. 

Brief Description of Drawings 

The present invention will now be described only for illustrative and non-limitative 
purposes, with reference to the annexed figures, wherein: 
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Fig. 1 is a longitudinal sectional view of the external component alone, also called 
external needle, making part of the needle for spinal anaesthesia with a variable point 
configuration according to the present invention; 

Fig. 2 is a side view of the internal component alone, or mandrel, making part of the 
needle for spinal anaesthesia with a variable point configuration according to the 
present invention; 

Fig. 3 is a side view of the needle for spinal anaesthesia according to the present 
invention, which is ready for use , that is, in the condition in which the mandrel 
shown in Fig. 2 is entirely introduced inside the external component or needle shown 
in Fig. 1; 

Fig. 4 is a sectional view of the detail of the point of the needle for spinal anaesthesia 
shown in Fig. 3. 

Best Mode of Carrying out the Invention 

In Figs. 1-4 the same reference numbers always denote the same components. 
The needle for spinal anaesthesia according to the present invention, is formed, 
unlike conventional needles used for the same purpose, by a tubular body 1, which 
will be called external needle, and by a mandrel 9, the latter being introduced inside 
the axial bore 4 of the tubular body 1 . 

The gauge, that is the external diameter of the external needle 1, may for instance 
correspond to the values normally used by the Quincke needle, the Sprotte needle , 
etc., and generally by conventional type needles. 

The diameter of the axial bore 4 must ensure an easy sliding of the mandrel 9 inside 
the bore. 

The external needle 1 has a distal end 2 (see Fig. 1) which , in absence of the 
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(internal) mandrel 9, does not form a real point, but only a frustoconical portion 12 
(frustum of a cone), as may be seen from the detail shown in Fig. 4 (ignore for the 
moment the mandrel 9 illustrated in Fig. 4). 

It may also be noted that the external needle 1 has a distal hole 3 forming a natural 
5 extension of the axial bore 4 in the longitudinal direction; in other words , the bore 3 

is formed perpendicularly to the longitudinal axis of the external needle 1, and not 
laterally and longitudinally as in conventional needles having a pencil-like point, or 
with an inclination of 45° (Quincke). 

Moreover, the external needle 1, deprived of the mandrel 9, cannot sting or cause 
10 traumas, because of its frustoconical shape. 

When the mandrel 9 is introduced inside the axial bore 4 of the external needle 1, up 
to the end-of-stroke position, that is the position in which the conical point 8 entirely 
projects from the hole 3 (see Fig. 4), the grip portion of the mandrel 9, which is 
formed by the two portions 10 and 1 1, is restrained inside the cylindrical bore 7 and 
15 inside the conical bore 6 of the proximal end 5 of the external needle 1 . 

Therefore, it will be obvious that the needle for spinal anaesthesia according to the 
present invention is capable of modifying its distal geometry (configuration) when 
the mandrel is inserted. In fact, the point 8 of the mandrel 9 acts as the real point of 
the needle, when it projects out of the distal hole 3 of the external needle 1, as 
20 shown in Fig 4. 

The grip portion of the mandrel 9 forms a single piece comprising two portions 10 
and 1 1, and preferably it is made of plastics. When the grip portion of the mandrel 9 
is restrained in the proximal end 5, and the mandrel 9 is completely inserted in the 
external needle 1, the rear portion 1 1 of the grip portion of the mandrel 9 projects out 
25 of the proximal end 5 of the external needle 1, as shown in Fig. 3. Also the proximal 

end 5, that is the cone of the external needle 1, is preferably made of plastics. 
Obviously, the external needle 1 and the mandrel 9 will be made of a resistant metal, 
e.g. stainless steel. 
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The needle for spinal anaesthesia according to the present invention, having a 
variable point configuration, will be used in the following way. The needle shown in 
Fig. 3 is positioned at the desired place and is pushed until it reaches the 
subarachnoid space. As shown in Fig. 3, during this operation the mandrel 9 is 
located inside the axial bore 4 of the external needle 1. After the needle has gone 
beyond the dura mater, that is after hearing the typical dural "click", the mandrel 9 is 
withdrawn (extracted), and the frustoconical "pseudopoinf * formed by the 
frustoconical portion 12 of the external needle 1, is then surely entirely located in the 
liquor. Then, a syringe containing the anaesthetic is fixed onto the cone 5 of the 
external needle 1 and thereafter the injection may be performed. 
Form the above described operation it can be easily understood that the complete 
disappearance of the hole during the advancement of the needle of the present 
invention, prevents "steps" or surface irregularities of the needle itself, from cutting 
the tissues traversed by it, and also from removing fragments of these tissues. In this 
way the possibility is ruled out, that these fragments proliferate in the liquor, after 
having been pushed inside the same. Moreover, this configuration, with a "closed" 
hole, makes impossible the obstruction of the hole by the blood, or by tissue 
fragments. 

During the advancement, the specific symmetrical configuration of the needle 
practically eliminates its lateral shift. 

The tissues are gradually moved apart without being lacerated, that is without being 
torn, and the bore obtained inside the body tissue may be reduced in diameter with 
respect to that produced by conventional needles. Since critical breakage points do 
not exist (no holes exist when the mandrel is introduced), also the overall gauge of 
the needle may be reduced. Therefore, the needle will be particularly resistant at its 
point, with regard to flexion, also when gauges of 25 G and 27 G are employed 
The following comparative table contains the results of laboratory tests performed on 
needles having a sharp point (Quincke), needles with a "pencil-like" point and a 



WO 01/35841 



PCT/IT00/00457 



lateral hole (Sprotte, Whitacre), and on the needle of the present invention. 



10 



15 



Gauge 


Quincke 


Sprotte 


Pencan 


Whitacre 


Variable point 
configuration 
needle 


22 G 


0,725 


1,27 




4,375 


5,120 


24 G 




1,065 








25 G 


0,325 




1,131 


1,156 


1,550 


Force (in Kg) required to bend the needle at the lateral hole or at the point 



From the preceding Table it may be seen that the needle with variable point 
configuration according to the present invention has resisted in a much better way to 
forces acting on its point, and tending to cause its flexioa 
Although the present invention has been illustrated with reference to a particular 
embodiment, it is obvious that it is not limited to particular materials, to a specific 
shape of the grip portions or the restrained joint portions, 5, 10 and 1 1, or to a 
strictly conical shape of the portion 12 and of the point 8 of the mandrel. These latter 
parts could for instance also be slightly cumbered but still substantially conical. 
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Claims 

1. A needle having a variable point configuration, characterised in that it comprises 
an external tubular body or external needle (1) , with a non cutting, substantially 
frustoconical point (2), and with an axial bore (4), and an internal mandrel (9) 
having a substantially conical point (8), said mandrel (9) being introduced inside 

5 said axial bore (4) and protruding completely by means of its substantially conical 

point (8), from the substantially frustoconical point (2) of said external needle (1); 
wherein, there are further provided means (5, 6, 7; 10,1 1) acting as restrained joints, 
in order to ensure mutual immobility between the external needle (1) and Said 
mandrel (9), at the time the needle (1, 9) is introduced in the body tissues, and 

10 moreover, in order to realise a sealed connection between the external needle (1) and 

a syringe for injecting the anaesthetic, after removal of said mandrel (9). 

2. A needle according to claim 1, wherein the surface of the substantially conical 
point (8) of said mandrel (9) and the surface of the substantially frustoconical point 

15 (2) of said external needle (1), do not have surface irregularities or steps, and are 

perfectly smooth. 

3. A needle according to claims 1 and 2, wherein the surface of the substantially 
conical point (8) of said mandrel (9) smoothly and gradually extends towards the 

20 substantially frustoconical surface (2) of the external needle (1), without giving rise 

to surface irregularities and steps, and substantially without causing gaps between the 
external needle (1) and the mandrel (9) at the distal end (3) of the axial bore (4). 
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^ (57) Abstract: An introducing apparatus is provided which includes an elongate tubular sheath extending from a sheath proximal 

Oend to a sheath distal end. The sheath has a bore sized to received a dilator therethrought The sheath further includes at least one 
tab extending away from a longitudinal axis of the sheath. The dilator extends from a dilator proximal end to a dilator distal end. 
J> The introducing apparatus further includes a needle disposed within the dilator, and retractably coupled with the dilator. A distal of 
^ the needle is flexible. 
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SAFETY INTRODUCER APPARATUS AND METHOD THEREFOR 

Technical Field 

The present invention generally relates to introducers and introducing 

assemblies. Specifically, it relates to a safety introducer with a safety needle. 

i 

Background 

Introducer devices provide for access to the venous system and are 
employed for inserting medical devices such as catheters, guidewires, leads, 
infusion ports, dialysis ports, dialysis catheters, and others. A typical 
procedure for gaining access to the central venous system or the arterial system 
with an introducer is the Seldinger Introduction Method. The Seldinger 
Method provides for insertion of a needle into the vasculature of a patient 
Once the needle is in the vessel, the physician aspirates the needle to assure 
that the needle is in the vessel, and to draw out air present in the bore of the 
needle. The syringe is removed and discarded. A guide wire is inserted 
through the needle, and the needle is removed over the guide wire. The 
introducer, which includes a dilator and the sheath, is placed over the 
guidewire and inserted into the vessel. With the introducer and wire guide in 
the vessel, the dilator and wire guide are removed leaving only the sheath in 
the vessel. The desired medical device is implanted through the bore of the 
sheath. The sheath is optionally removed from the medical device. 

25 Any time a needle is used it can cause transmission of various 

pathogens, most notably the Human Immune Virus (HIV), due to an accidental 
needle stick of an uninfected person after the needle is withdrawn from the 
patient, or due to re-use of a needle. Furthermore, the Seldinger Method 
requires numerous steps, resulting in extra costs, potential trauma, and/or pain 

30 for a patient. 
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Accordingly, what is needed is an introducer and dilator which can 
eliminate needle re-use or inadvertent needle sticks. What is also needed is an 
introducer assembly which does not distract or interfere with the implantation 
process. 

5 Summary 

An introducing apparatus is provided which includes an elongate 
tubular sheath extending from a sheath proximal end to a sheath distal end. 
The sheath has a bore sized to receive a dilator therethrough, and a bore sized 
to receive medical instruments therethrough. The dilator extends from a 

10 dilator proximal end to a dilator distal end. The introducing apparatus further 
includes a needle disposed within the dilator, where the needle is retractably 
coupled with the dilator with a needle retraction mechanism. The needle 
extends from a needle proximal end to a needle distal end and has an 
intermediate portion therebetween. The distal end of the needle extends out of 

15 the dilator distal end in a first position, and the needle distal end is retracted 
within the dilator distal end in a second position. At least a portion of the 
needle is flexible. The needle distal end is optionally echogenic. 

Several options for the introducing apparatus are as follows. For 
example, in one option, the sheath is separable without damage to an 

20 instrument inserted therethrough. In another option, the needle distal end is 
more flexible than the dilator. In yet another option, the needle distal end has 
the same or less of flexibility as the dilator. A portion of the intermediate 
portion and the needle distal end are more flexible than the dilator in another 
option. In another option, the intermediate portion of the needle is a flexible 

25 coil. In yet another option, the intermediate portion and the needle distal end 
are flexible, and the needle is formed of a unitary structure of nitinol. 

Further options include an air permeable filter and/or a valve coupled 
with the sheath. In another option, the dilator includes a catch sized and 
shaped to prevent re-extension of the needle. In yet another option, the 
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introducing apparatus includes a locking mechanism configured to temporarily 
lock the sheath with the dilator. The dilator, in another option, further 
includes a blood flashback chamber. In one option, the intennediate portion of 
the dilator is further defined by first and second dilator intermediate portions, 
and the dilator first intermediate portion has a greater outer diameter than an 
outer diameter of the dilator distal end, and the dilator second intermediate 
portion has a greater outer diameter than the outer diameter of the first 
intermediate portion. 

In another embodiment, an introducing apparatus is provided which 
includes an elongate tubular sheath extending from a sheath proximal end to a 
sheath distal end. The sheath has a bore sized to receive a dilator 
therethrough. The sheath further includes at least one tab extending away 
from a longitudinal axis of the sheath. The dilator extends from a dilator 
proximal end to a dilator distal end. The introducing apparatus further 
15 includes a needle disposed within the dilator. The needle extends from a 
needle proximal end to a needle distal end and has an intermediate portion 
therebetween. At least a portion of the needle is flexible. The needle distal 
end is optionally echogenic. 

Several options for the introducing apparatus are as follows. For 
example, in one option, the sheath is separable without damage to an 
instrument inserted therethrough. In another option, the needle distal end is 
more flexible than the dilator. In yet another option, the needle distal end has 
the same or less of flexibility as the dilator. 

Further options include a valve coupled with the sheath. In another 
25 option, the dilator includes a catch sized and shaped to prevent re-extension of 
the needle. In yet another option, the introducing apparatus includes a locking 
mechanism configured to temporarily lock the sheath with the dilator. The 
dflator, in another option, further includes a blood flashback chamber and a 
gas permeable filter. In one option, the intermediate portion of the dilator is 
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further defined by first and second dilator intermediate portions, and the 
dilator first intermediate portion has a greater outer diameter than an outer 
diameter of the dilator distal end, and the dilator second intermediate portion 
has a greater outer diameter than the outer diameter of the first intermediate 
5 portion. 

A method is provided which includes disposing a needle within a 
dilator, where at least a portion of the needle is more flexible than the dilator. 
The method further includes retractably coupling a needle with a dilator, the 
dilator extending to a dilator distal end, where the needle extends to a needle 
10 distal end and the needle distal end extends beyond the dilator distal end. The 
method further includes disposing the needle and dilator within a sheath to 
form an introducing apparatus, and inserting the introducing apparatus into a 
body. 

Several options for the method are as follows. For example, in one 
15 option, the method further includes retracting the needle within the dilator, and 
removing the needle and the dilator from the sheath. In another option, the 
method further includes preventing re-extension of the needle from the dilator. 
In yet another option, the method further includes removing the dilator and 
needle from the sheath, inserting an instrument through the sheath, and 
20 separating the sheath from the instrument without damage to the instrument. 
A valve is coupled with the sheath in another option. 

The introducing apparatus beneficially provides a safety introducer, 
which allows for the needle to be safely retracted within the dilator after its 
use, and optionally prevents re-use of the same needle, for example on another 
25 patient. 

These and other embodiments, aspects, advantages, and features of the 
present invention will be set forth in part in the description which follows, and 
in part will become apparent to those skilled in the art by reference to the 
following description of the invention and referenced drawings or by practice 
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of the invention. The aspects, advantages, and features of the invention are 
realized and attained by means of the instrumentalities, procedures, and 
combinations particularly pointed out in the appended claims and their 
equivalents. 

Brief Description of the Drawing s 

Figure 1 illustrates a perspective view of an introducing 
apparatus as constructed in accordance with one 
embodiment; 

Figure 2 illustrates a perspective view of a disassembled 

introducing apparatus as constructed in accordance with 
one embodiment; 

Figure 3 A illustrates side cross-sectional view of a portion of an 

introducing apparatus as constructed in accordance with 
one embodiment; 

15 Figure 3B illustrates side cross-sectional view of a portion of an 

introducing apparatus as constructed in accordance with 
one embodiment; 

Figure 4 illustrates a perspective view of a disassembled 

introducing apparatus as constructed in accordance with 
20 another embodiment; 

Figure 5 illustrates a perspective view of a portion of an 

introducing apparatus as constructed in accordance with 
one embodiment; 

Figure 6 illustrates a perspective view of a portion of an 
25 introducing apparatus as constructed in accordance with 

one embodiment; 
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Figure 7 illustrates a side elevational view of an introducing 
apparatus as constructed in accordance with one 
embodiment. 

Figure 8 illustrates a cross-sectional view of a dilator and needle 
5 . assembly as constructed in accordance with one 

embodiment. 

Figure 9 illustrates a valve and stop cock assembly for use in 
arterial applications. 

Figure 1 0 illustrates a cross-sectional view taken along A-A of 
10 Figure 1 1 , of the introducer apparatus as constructed in 

accordance with one embodiment. 

Figure 1 1 illustrates a side elevational view of an introducer 
apparatus as constructed in accordance with one 
embodiment. 

15 Figure 12 illustrates a cross-sectional view of an actuator 

assembly constructed in accordance with one 
embodiment. 

Figure 13 illustrates a side elevational view of a needle as 

constructed in accordance with another embodiment. 



20 



Description of the Embodiments 



In the following detailed description, reference is made to the 
accompanying drawings which form a part hereof, and in which is shown by 
way of illustration specific embodiments in which the invention maybe 
25 practiced. These embodiments are described in sufficient detail to enable 

those skilled in the art to practice the invention, and it is to be understood that 
other embodiments may be utilized and that structural changes may be made 
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without departing from the scope of the present invention. Therefore, the 
following detailed description is not to be taken in a limiting sense, and the 
scope of the present invention is defined by the appended claims and their 
equivalents. 

5 An introducer assembly 100, as shown in Figures 1 and 2, includes 

generally a sheath 140 and a dilator 120 through the sheath 140, and a needle 
300 disposed within the dilator 120. The dilator 120 and the needle 300 allow 
for the introducer assembly 1 00 to be introduced into a vessel of a patient 
The dilator 120 extends from a dilator distal end 122 to a dilator proximal end 

10 124, where the dilator distal end 122 is insertable into a patient Disposed 
between the dilator distal end 122 and the dilator proximal end 124 is a dilator 
intermediate portion 121. The dilator distal end 1 22 optionally ends in a 
tapered end 123, as shown in more detail in Figures 3 A and 3B. In another 
option, the dilator distal end 122 has a tapered end 123, and a second tapered 

15 portion 125, where the second tapered portion 125 is disposed in the dilator 
intermediate portion 121. In one option, an outer surface 336 of the needle 
300 directly abuts an inner surface 1 18 of the dilator, thereby allowing the 
introducing assembly 1 00 to have a thin outer diameter. 

Referring again to Figures 1 and 2, at the dilator proximal end 124 is a 
20 hub 126 having a bore 128 therethrough. The dilator 120 also includes a 

passage 1 19 therethrough, aligned with the bore 128, which allows the dilator 
1 20 to be inserted over the sheath 1 40. In a further option, the dilator 120 
includes a blood flashback chamber 1 80, which is coupled with the hub 126 of 
the dilator 120, as shown in more detail in Figure 8. The blood flashback 
25 chamber 1 80 is filled with blood as the physician inserts the needle 300 of the 
introducer assembly 1 00 within a vessel of a patient. One end of the flashback 
chamber 1 80 is sealed by a gas permeable filter 1 82 which allows air to pass 
therethrough, although prevents blood to pass from the flashback chamber 
180. 
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During use of the assembly 100 (Figure 1), once the needle has entered 
a blood pressure environment, the pressure will cause the blood to exit the 
hole in the blood vessel made by the needle 300. The blood enters a distal end 
304 of the needle 300, and travels through the passage 143 of the sheath 140, 
5 which has a lower pressure than blood pressure. The blood will travel from 
the distal end 304 of the needle 300 to the proximal end 302 6f the needle 300 
and into the flashback chamber 1 80 located at the proximal end 302 of the 
needle 300. The blood pressure, which is greater than the ambient pressure 
outside of the blood vessel, will force the air in the needle 300 out of the gas 
1 0 permeable filter 1 82 coupled with the flashback chamber 1 80. 

The gas permeable filter 180 is in contact with the ambient 
environment outside of the needle 300, to which the air escapes. Once all of 
the air has been pushed out of the needle 300 by the blood pressure, the blood 
appears in the flashback chamber 1 80. The filter 1 80 prevents blood from 
1 5 exiting the chamber 1 80. The flashback chamber 1 80 is visible to the user, 
indicating to the user that the needle 300 has been aspirated, and that access to 
the blood vessel has been obtained. In another option, the flashback chamber 
1 80 further includes a luer fitting 305. The user optionally attaches a syringe 
to the luer fitting 305, and aspirates the needle 300 using the syringe. 

20 The dilator 120 is sized to be received by the sheath 140 therein. The 

sheath 140 allows for additional instruments to be inserted therethrough and 
inserted into the patient. The sheath 140 includes various types of sheaths, for 
instance, the sheath 140 can comprise a sheath which has a strengthening braid 
of material. Alternatively, the sheath 140 includes those which are modified to 

25 prevent bends in the elongate sheath. The sheath 140 is defined in part by a 
longitudinal axis 147, and the sheath 140 extends from a sheath distal end 142 
to a sheath proximal end 148. The sheath 140 is coaxial with the dilator 120, 
and optionally the needle 300, where they each share the same longitudinal 
axis 147. The distal end 142 of the sheath 140 is first inserted into the patient 
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and the proximal end 148 remains outside of the patient Near the distal end 
142 is an optional tapered portion 144 which provides a transition to a 
cylindrical portion 146. The sheath 140 also includes a passage 143 
therethrough, where the passage 143 is substantially aligned with the 
5 longitudinal axis 147 of the sheath 140. The passage 143 allows for the 
introduction of the dilator 120 therethrough. After the introducer assembly 
100 has been inserted into a patient, and the dilator 120 is removed, other 
medical instruments can be easily inserted into and through the sheath 140, 
and introduced into the patient. 

10 The sheath 140 includes at least one tab 210 which extends radially 

outward from the sheath 140. In one embodiment, the sheath 140 includes two 
tabs 220 which are disposed 1 80 degrees from each other. Optionally, tab 
break lines 222 (Figure 5) are disposed between along the sheath 140, for 
instance between the two tabs 220 are tab break lines 222 (Figure 5). 

15 In another option, the sheath 140 is splittable such that the sheath 140 

is separable into two or more components. The sheath 140 is separable or 
splittable away from instruments inserted therethrough which prevents 
disruption to or removal of instruments or devices which have been inserted 
through the sheath 140. The splittable sheath 140 is separable from the 

20 instruments inserted therethrough, where no damage occurs to the instruments 
during the removal of the sheath 140. For example, in one option, the sheath 
140 includes at least one score line 141, as shown in Figure 5. The sheath 140 
is externally scored, and optionally two scores 141 are 1 80 degrees from each 
other. The scores 141 are aligned with the optional tab break lines 222 such 

25 that the tab break lines 222 and the scores 141 are disposed between the two 
tabs 220. Alternatively, the sheath 140 is splittable using a slitting device, a 
rip cord or strengthening strip running along the longitudinal length of the 
sheath, a weakening which allows the introducer to be ripped apart, or other 
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techniques which allow the sheath 140 to separate without damage to an 
instrument inserted therethrough, or without disruption to the procedure. 

It should be noted that the introducer assembly 100 can be used for 
both venous and arterial applications. For arterial applications, it may not be 
5 necessary to remove the sheath while a medical instrument is inserted 
therethrough. In one option, the sheath 140 is not separable. Figure 9 
illustrates an example of a valve 139 to be used with the introducer assembly 
100, for example, for arterial applications. The introducer 100 is disposed 
through the valve 139, and the valve 139 is coupled with a proximal end 148 
10 of the sheath 140. In a further option, a stop cock 137 is coupled with the 
valve 139. The stop cock 137 allows for the introduction of fluids 
therethrough and into the patient. 

Referring again to Figures 1 and 2, as mentioned above, a needle 300 is 
disposed within the dilator 120. In one option, the needle is retractably 

15 coupled with the dilator. The needle 300 extends from a needle proximal end 
302 to a needle distal end 304, and includes a needle intermediate portion 306 
therebetween. The needle 300 is coaxial with the sheath 140 and the dilator 
120 (Figure 1). For instance, a longitudinal axis of the needle 300 is aligned 
with the longitudinal axis 147 of the sheath 140 (Figure 1), when the needle 

20 300 is in the extended and retracted positions. 

In one option, the needle distal end 304 is echogenic, which allows for 
the physician to view the needle 300 during the process of implanting the 
medical device. The needle 300 is movably disposed within the dilator 120, as 
shown in Figures 3A and 3B. The distal end 304 of the needle extends out 
25 from the dilator distal end 122 in a first position (Figure 3A). The needle 
distal end 304 is retracted within the dilator 120 in a second position (Figure 
3B), and the needle 300 is retractably coupled with the dilator. 

The needle 300, in one option, is flexible along a portion of or the 
entire needle, allowing the needle to be inserted further into a vessel than 
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conventional needles. For example, the needle 300 is formed of flexible 
material, such as nitinol. In one option, the needle 300 is formed of a unitary 
structure of nitinol. In another option, at least a portion of the needle 300 is 
flexible. For instance, a portion of the needle 300 is formed of a flexible 
5 material such as nitinol. In another option, at least a portion of the needle 300 
is flexible as it includes a* first portion 305 formed of a spring coil 307, as 
shown in Figure 13. In yet another option, the spring coil 307 is coated with a 
material, such as Teflon. Other coatings which maintain flexibility of the 
needle 300 are suitable as well, hi yet a further option, a second portion 308 
10 of rigid or semi-rigid material is coupled with the spring coil 307. The second 
portion 308, in one option, has a length 309 of about 0.5 inches. 

Since the needle is flexible, the guidewire is no longer necessary to 
introduce devices into a patient. This allows for the assembly to be 
manufactured more cost effectively, and further allows for a faster introduction 

15 process. In another option, only the needle distal end 304 and/or the needle 
intermediate portion 306 is flexible. Optionally, the needle 300 has the same 
or more flexibility than the dilator 120. The needle 300 is flexible enough to 
permit insertion of the needle 300 through the right side subclavian vein into 
the superior venacava without kinking or causing the dilator to perforate the 

20 vein. In another option, the needle 300 is flexible enough such that it is 

insertable around the aortic bifurcation without kinking or causing the dilator 
to perforate a femoral artery. In a further option, the needle 300 is flexible 
enough such that it can be bent into a circle having a 0.5 inch radius. In 
addition, the needle 300 has sufficient flexibility and column strength to be 

25 pushed through the vasculature by a user without kinking the needle 300. 

Figures 1 0 and 1 1 illustrate the needle 300, the sheath 140 and the 
dilator 120 in greater detail. The needle 300 is attached to a needle hub 340, 
which is retractably coupled with the dilator 120. A rear barrel 344 is coupled 
with the dilator 1 20, where the rear barrel 344 does not move relative to the 
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dilator 120. A bias member 342, such as a spring, is disposed within the hub 
126 of the dilator 120, and biases the needle hub 340 and the needle 300 
toward the proximal end of the assembly 1 00 toward a retracted position. A 
needle retainer 346 releasably retains the needle hub 340 against the bias of the 
bias member 342. 

The rear barrel 344 has a hollow central bore, and includes at least one 
locking aperture 348 in a sidewall 350 of the rear barrel 344. The proximal 
end 352 of the rear barrel 344 is generally open for receiving the needle hub 
340 and a connector hub 354 therein, where the connector hub 354 in one 
option comprises a luer fitting. The rear barrel 344 further includes a stop 356 
which limits displacement of the needle 300, and limits the retraction of the 
needle 300. 

The needle hub 340 is generally cylindrical and is coupled with the 
needle 300. The needle retainer 346 includes an actuator 358. In one option, 
15 the actuator 358 comprises a deformable arm. Coupled with at least a portion 
of an actuator 358 is an actuator button 360. The actuator button 360 is 
received within the locking aperture 348 when the needle 300 is disposed in 
the retracted position. The actuator button 360 is configured to cooperate with 
the locking aperture 348 in the rear barrel 344, to releasably engage the needle 
20 hub 340 with the rear barrel 344. 

The needle 300 is operable between a projecting position illustrated in 
Figure 3 A and retracted position illustrated in Figure 3B. In one example, the 
actuator button 360 allows a user to move the needle 300 from an extended 
position (Figure 1 0) to a retracted position (Figure 3B). A flat 362 of he 
25 actuator button 362 is engaged with a portion of the rear barrel 344 and retains 
the needle 300 in an extended position (Figure 10). Once the actuator button 
360 is depressed toward a longitudinal axis of the assembly 100, the flat 362 is 
released from the rear barrel 344, and the bias member 342 forces the needle 
300 into a retracted position (Figure 3B). 
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The assembly 300 optionally further provides for preventing re- 
extension of the needle 300 after retraction of the needle 300 within the dilator 
120, so that a contaminated distal end 304 of the needle 300 is not exposed 
and cannot be re-exposed. In one option, actuator 358 assists in preventing the 
5 re-extension of the needle 300, where the actuator 358 is shown in Figure 12 
in greater detail. The actuator button 360 includes a shoulder 364 that 
engages a flange 366 on an interior surface of the rear barrel 344, as shown in 
Figure 10. As the needle 300 is retracted within the dilator 120, the needle 
retainer 346 moves past the flange 366, and flexes radially outwardly when it 
10 is displaced past the flange 366 and into the larger inner diameter 368. The 
shoulder 364 of the actuator button 360 abuts up against the flange 366 and 
prevents re-extension of the needle 300, if a user attempts to re-extend the 
needle 300. 

In a further option, the sheath 140 includes a valve assembly 1 50 
15 coupled therewith, as shown in more detail in Figures 4 and 5. Optionally, the 
valve assembly 150 is movably coupled with the at least one tab 210, where 
the valve assembly 1 50 is movable relative to a top surface 212 of the at least 
one tab 210. In another example, the valve assembly 1 50 is slidingly coupled 
with the at least one tab 210. 

20 The valve assembly 1 50 includes a seal 1 52 and a valve support 

member 154. The valve support member 154, in combination with the seal 
1 52, provide a hemostatic valve which seals against instruments which are 
disposed therethrough. In addition, the valve assembly 1 50 provides a seal for 
the passage 1 42 of the sheath 140, where little or no air is allowed to enter the 

25 vessel of a patient. The seal 1 52, in one option, comprises a membrane. A 
further option is that the seal 152 includes a slitted portion 156 therein. The 
slitted portion 1 56 can includes, but is not limited to, a number of different 
options such as a slit, a partial slit, a line of weakness, or a perforated line. In 
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yet another option, the seal 152 comprises multiple sealing components, for 
instance, which are disposed adjacent to one another. 

The valve support member 154 retains the seal 152, In addition, the 
valve support member 154 is coupled with the sheath 140, and allows for the 
5 valve assembly 1 50 to move relative to the sheath 140. The valve assembly 
1 50 moves relative to the sheath in many different maimers. 

i 

In one example, the valve support member 154 is adapted to slide 
along a longitudinal axis of the at least one tab. The valve support member 
1 54, in one option, is disposed around only a portion of the seal 1 52. In 

10 another option, the valve support member 154 flexes as an instrument is 

disposed through the seal 1 52. The movable valve assembly 1 50 is adapted to 
slide from a first position, as shown in Figure 5, to a second position, as shown 
in Figure 6. In the first position, the movable valve assembly 1 50 is disposed 
through the longitudinal axis of the sheath, sealing the passage of the sheath 

15 140. In the second position, the movable valve assembly 1 50 is disposed away 
from the longitudinal axis of the sheath. 

In another example, the movable valve assembly 150 is adapted to 
rotate about a hinge point on the at least one tab of the sheath. As the movable 
valve assembly 150 rotates, the valve assembly 150 slides on a top surface of 

20 the at least one tab. In another embodiment, the movable valve assembly 150 
is adapted to rotate about a hinge point on the at least one tab. As the movable 
valve assembly 150 rotates about the hinge point, at least a portion of the valve 
assembly 150 is lifted away from the top surface of the at least one tab. The 
movable valve assembly 1 50 advantageously prevents blood from exiting the 

25 sheath 140 before or after a medical instrument has been inserted into the 
sheath 140. Instead of placing a thumb over the passage 143, or allowing 
blood to flow from the sheath 140, the physician moves the movable valve 
assembly 150 over the passage 143, and prevents blood from leaving the 
sheath 140. 
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Referring to Figures 4 and 7, the sheath 140 optionally further includes 
locking features such that axial movement between the dilator 120 and sheath 
140 is prevented, and optionally further includes anti-rotation features which 
prevent the dilator 120 from rotating relative to the sheath 140. The dilator 
5 120 includes a rotatable fastener 1 34 (shown in a cut-away view) rotatably 
coupled therewith. The rotatable fastener 134 allows for coupling of the 
dilator 120 to the sheath 140 such that axial movement between the dilator 120 
and sheath 140 is prevented Optionally, the rotatable fastener 134 includes a 
threaded portion which threadingly engages with the lip 1 62 of the sheath hub 
10 160. 

The dilator 120 optionally includes anti-rotation features, as discussed 
in co-pending application entitled "Locking Catheter Introducing System" 
filed on March 31, 2000, and incorporated by reference herein. The anti- 
rotation features resist and optionally prevent the dilator 120 from rotating 

15 relative to the sheath 140. In addition, additional features allow for the anti- 
rotation features to be overcome, such that the user can selectively rotate the 
dilator 120 or can selectively lock the rotational movement of the dilator 120. 
The anti-rotation features, in one option, are disposed on a coupling portion of 
the dilator 120, and for example include a flat on the coupling portion of the 

20 dilator 120. 

To assemble the introducing apparatus 100 of Figure 4, the needle 300 
is retractably coupled with the dilator 120. The distal end 122 of the dilator 
120 is disposed within the sheath 140 until the dilator hub 126 is proximate to 
the proximal end 148 of the sheath 140. The rotatable fastener 134 is pressed 
25 against the lip 1 62 of the sheath 140 and the rotatable fastener 1 34 is rotated. 
As the fastener 134 is rotated, the dilator 120 becomes further inserted into the 
sheath 140, and becomes axially fixed to the sheath 140 as the threads engage 
the lip 162 of the sheath 140. In addition, as the fastener 134 is rotated, the 
anti-rotation features of the dilator 120 and/or the sheath 140 become seated 
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such that further rotation of the rotatable fastener 1 34 does not cause rotation 
of the dilator 120 relative to the sheath 140, even when the fastener 134 is 
rotated to remove the axial fixation of the dilator 120 relative to the sheath 
140. 

5 During the implant process of the introducer assembly 1 00, the 

physician will stick the vessel with the needle and advance the needle and 
dilator into the vessel until the dilator distal end is about to enter the opening 
made by the needle. When the needle has entered the vessel, the pressure of 
the venous system will cause blood to flow up through the needle into the flash 

10 back chamber portion of the dilator hub, which allows the physician one way 
to visually confirm that the needle has entered the vessel. After verifying the 
vessel has been accessed by the needle, the dilator is advanced into the vessel. 
Since the needle is flexible, no guidewire is necessary as the dilator is directed 
through the vessel. Before, during, or after the dilator advancement through 

15 the vessel, the needle is retracted into the dilator. In one option, once the 
needle has been retracted, it can not be re-extended from the dilator. The 
physician optionally further advances the introducer assembly into the vessel. 
The dilator and retracted needle are removed from the sheath, leaving the 
sheath in the vessel. A medical device is implanted through the sheath and 

20 into the vessel of the patient. The sheath is removed from the medical device 
without damage to the vessel or the medical device by, for example, peeling or 
slitting the sheath with a tool. 

Use of the apparatus, as described above and including the many 
variations, includes retractably coupling a needle with a dilator, the dilator 
25 extending to a dilator distal end, where the needle extends to a needle distal 
end and the needle distal end is more flexible than the dilator, and the needle 
distal end extends beyond the dilator distal end. The method further includes 
disposing the needle and dilator within a sheath to form an introducing 
apparatus, and inserting the introducing apparatus into a body. 
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Several options for the method are as follows. For example, in one 
option, the method further includes retracting the needle within the dilator, and 
removing the needle and the dilator from the sheath. In another option, the 
method further includes preventing re-extension of the needle from the dilator. 
5 In yet another option, the method further includes removing the dilator and 
needle from the sheath, inserting an instrument through the sheath, and 
separating the sheath from the instrument without damage to the instrument. 
A valve is coupled with the sheath in another option. 

The present introducing assembly requires fewer parts, includes fewer 
10 steps than the traditional Seldinger Technique, and is less expensive to 

manufacture, and insert into a patient. A further benefit is that once the needle 
is retracted, the dilator cannot accidentally stick the implanter. In addition, the 
mechanism which prevents re-extension prevents the introducer used on one 
patient from being used on another patient Since the guidewire is no longer 
15 necessary, fewer steps are needed to introduce an instrument into a patient, 
resulting in a faster process, and less trauma to a patient. Yet another 
advantage is that a more effective seal is made around the catheter or medical 
instrument since the device which retains or supports the valve flexes, for 
example, as instruments are inserted therethrough. The introducing assembly 
20 can be manufactured in a wide variety of sizes, and allows for any type of 
medical device or fluid to be disposed therethrough. 

It is to be understood that the above description is intended to be 
illustrative, and not restrictive. Many other embodiments will be apparent to 
those of skill in the art upon reading and understanding the above description. 
25 It should be noted that embodiments or portions thereof discussed in different 
portions of the description or referred to in different drawings can be 
combined to fonn additional embodiments of the present invention. The scope 
of the invention should, therefore, be determined with reference to the 
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appended claims, along with the full scope of equivalents to which such claims 
are entitled. 
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What is claimed is: 

1. An introducing apparatus comprising: 

an elongate tubular sheath extending from a sheath proximal end to a 
sheath distal end, the sheath having a bore including an internal diameter sized 
5 to receive a dilator therethrough, the internal diameter sized to receive medial 
instruments therethrough; 

the dilator extending from a dilator proximal end to a dilator distal end; 

a needle disposed within the dilator, the needle extending from a 
needle proximal end to a needle distal end and including an intermediate 
10 portion therebetween, the intermediate portion and/or the needle distal end is 
flexible; 

the needle distal end extending out of the dilator distal end in a first 
position, the needle distal end retracted within the dilator distal end in a 
second position; and 

15 a needle retraction mechanism coupled with the needle and the dilator, 

and die needle is retractably coupled with the dilator. 

2. The introducing apparatus as recited in claim 1, wherein the sheath is 
separable without damage to an instrument inserted therethrough* 

20 

3. The introducing apparatus as recited in claim 1 or 2, wherein the 
needle distal end is more flexible than the dilator. 

4. The introducing apparatus as recited in claim 1 or 2, wherein the 
25 needle distal end has substantially the same flexibility as the dilator. 
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5. The introducing apparatus as recited in any of the above recited claims, 
wherein the intermediate portion of the needle comprises a flexible coil. 

6. The introducing apparatus as recited in any of claims 1-4, wherein the 
5 intermediate portion and the needle distal end are flexible, and the 

intermediate portion and the needle distal end are formed of a unitary structure 

i 

of nitinol. 

7. The introducing apparatus as recited in any of the above recited claims, 
10 further including a gas permeable filter coupled therewith. 

8. The introducing apparatus as recited in any of the above recited claims, 
wherein the needle proximal end includes a member sized and shaped to 
prevent re-extension of the needle from the dilator distal end. 

15 

9. The introducing apparatus as recited in any of the above recited claims, 
further comprising a locking mechanism configured to temporarily lock the 
sheath with the dilator. 

20 1 0. The introducing apparatus as recited in any of the above recited claims, 
wherein the dilator further includes a blood flashback chamber. 

1 1 . The introducing apparatus as recited in any of the above recited claims, 
wherein the intermediate portion of the dilator is further defined by first and 
25 second dilator intermediate portions, the dilator first intermediate portion 

having a greater outer diameter than an outer diameter of the dilator distal end, 

20 
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the dilator second intermediate portion having a greater outer diameter than 
the outer diameter of the first intermediate portion. 

12. The introducing apparatus as recited in any of the above recited claims, 
5 wherein the needle distal end is echogenic. 

13. The introducing apparatus as recited in any of the above recited claims, 
further including a valve coupled with the sheath. 

10 14. The introducing apparatus as recited in claim 13, wherein the valve 
comprises a sliding valve assembly slidingly engaged with the at least one tab, 
the sliding valve adapted to slide from a first position to a second position, in 
the first position the sliding valve disposed through the longitudinal axis of the 
sheath, in the second position the sliding valve disposed away from the 

15 longitudinal axis of the sheath. 

15. The introducing apparatus as recited in claim 14, wherein the sliding 
valve assembly includes a membrane coupled with a sliding member. 

20 16. A method comprising: 

disposing a needle within a dilator; 

retractably coupling a needle with a dilator, the dilator extending from 
a needle proximal end to a dilator distal end and including an intermediate 
portion therebetween, where the needle extends to a needle distal end and the 
25 needle distal end and/or the intermediate portion is more flexible than the 
dilator, and the needle distal end extends beyond the dilator distal end; 
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disposing the needle and dilator within a sheath to form an introducing 
apparatus; and 

inserting the introducing apparatus into a body. 

5 17. The method as recited in claim 1 6, further comprising retracting the 
needle within the dilator, and removing the needle and the dilator from the 
sheath. 

1 8. The method as recited in claim 1 7, further comprising preventing re- 
10 extension of the needle from the dilator. 

1 9. The method as recited in any of claims 16-18, further comprising 
removing the dilator and needle from the sheath, inserting an instrument 
through the sheath, and separating the sheath from the instrument without 

15 damage to the instrument. 

• 

20. The method as recited in any of claims 16-19, further comprising 
coupling a valve with the sheath. 

20 21. The method as recited in claim 20, further comprising slidingly 

coupling the valve with at least one tab of the sheath, sliding the valve from a 
first position disposed the longitudinal axis of the sheath, to a second position 
disposed away from the longitudinal axis of the sheath. 
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22. The method as recited in. any of claims 1 6-2 1 , further comprising 
echogenically monitoring the needle distal end, where the needle distal end is 
echogenic. 

5 23. The method as recited in any of claims 1 6-22, further comprising 
coupling a coil between a position adjacent to the needle distal end and a 
needle proximal end to form a flexible portion therebetween.! 
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